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UNIVERSITY OF CALIFORNIA, SAN DIEGO 


BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO 



SANTA BARBARA • SANTA CRUZ 


SCRIPPS INSTITUTION OF OCEANOGRAPHY 


POST OFFICE BOX 109 
LA JOLLA, CALIFORNIA 92037 


June 20, 1967 


Mr. Brian A. Harrington 
Smithsonian Institution 
United States National Museum 
Washington, D. C. -20560 

Dear Mr. Harrington: 

In accordance with your request to Mrs. Robinson in your letter dated 
29 April, 1967, we have mailed to your Pacific Program the Bathythermograph 
Prints for your four cruises. 

The first cruise, § 877 will show two changes in longitude for slides 
# 21 and # 38, On slide § 21 the longitude was changed from 126° to 123°• 
On slide # 38 the change was from 124° to 122°. According to our plot of 
the cruise and considering the time involved between observations, these 
positions appeared to be in error. Please let me know if you think our 
solution to this problem was incorrect. 


We will be happy to process your slides at any time. 




7 


Imogene B. McKinley 
Bathythermograph Processing 
Bldg. T-30 
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EASTERN GRID SURVEY A 


Prepared 

Brian Harrington (Grid Section 


&nO 


David Burckhalt r ( .on-grid) 



This report is a summary of observations and collections 
made by P.J.B.S.P. personnel in the eastern Pacific Ocean from 
11-24 March,1967. Participatiag personnel included Brian Harrington 


(biologist-in-charge), David Burckhalter, and James Lewis. 


Superior 


cooperation was received from the officers and crew of the U.o.N.S 
SHEARWATER. (T-AG 177). The grid track was followed as closely 
as circumstances would allow, but due to equipment failure and 
weather conditions a few deviations will be noted. First, oi. the 
night of 14-15 March a departure from the grid was made at point 

for rnp^tr 

"D" in orcer to go to Port Hueneme A of the ship's steering. After 
t'.vC cays in port, we returned to point "D" on the night or 17-18 




The biologist in charge does not feel that this interrup¬ 


tion had any significant effect on grid observation data. Othe, 
deviations from the nominal track will be noted between points 


"G" and "H" , and can be accounted for by the fact that the L«JRA»\ 
was inoperative, and due to cloudy weather there were no accurate 
fixes. Although not shown on map one, it is quite possible that 
the t.ack between points "M" and "0" was also inaccurate for the 
same reason. Diurnal positions in this section of the grid should 
be considered accurate only to the nearest ten miles, and within 
five mile over the remainder of the grid cruiee. All nocturnal 
posi'ions are probably within ten miles. 


Eastern G rid Survey Number 4 

The eastern grid survey was conducted from 1200 hours 12 
Marc:, until 2345 hours 22 March, 1967 with an interruption of 
thre~- davo from 14-17 March. A total of 89.6 hours of diurnal 

J 

observati n were conducted over 826 linear miles. A summary may 







oe found in table 1. An additional 14.5 of nocturnal survey 
were conducted (see table 5.) 

Weather data during this survey were recorded on appropriate 
forms ana AD? sheets. In general, light winds and seas predom¬ 
inate;-: a high pressure system in the area was a major influence. 
Thus, i. general, observation conditions were quite similar to 
those on the last EAC cruise, and hence the two can be reasonably 
.ompared. Also diurnal survey was conducted in approximately 
one same areas on both cruises thus allowing further compara¬ 
bility. But, as will be discussed later, there were major differ¬ 
ences in the populations found. , 

Thirty bathothermographs were taken over about 3/5 of the 
grid track at four hour intervals; a damaged cable prevented 
drops over the last portion. 

Flocking 

With the excepxion of a few groups of storm petrels and Red 
onalaropes, flocking activity was not observed during this survey. 
F^cc.ving in the above species wil be discussed in the spec.es 
accounts. 

rood Sources 


Over previous EAC cruises only one school of feed-tish has 
been roted, During this survey numerous schools of small fish were 
frequ .-ntly noted at night over the western extreme of the southern 
two rniras of the grid. None were seen during daylight hours. It 
woul j seem likely that such an abundance would attract fish-reeding 
biros; but such did not seem to be the case. In fact, fewer fish¬ 
feeding species were noted than on any of the previous surveys, 
little doubt due to the foot thar they have migrated northward. 




















For purposes of discussion the grid has been divided from 
both north to south (see table 2) and from east to west (see table 3). 
These civisions are shown on map 2. 

Grid Species Accounts 

Black-footed Albatross ( Diomedea nigripes ) 46+1 nocturnal 

Overall grid density has risen slightly since last cruise. 

Bur north-south density distribution has changed sharply, with 
a very high density in the north and low in the south. This is 
a reversal of the distribution found on previous surveys. 

East-west distribution is essentially unchanged from last 
cruise. 

Although somewhat higher than recent surveys, the density does 
not approach that found in January. 

Laysan Albatross ( Diomedea immutabil is) 3 

This species was last seen in the grid in mid February, but 
numbers still remain quite low when compared to the January population. 

Fulmar (Fulmaris 9k acialis ) 9 

The rather pronounced drop since last survey probably reflects 
a migratory exodus from this region; This was suspected of being 
underway in early March. All sightings were of dark phase birds, 
and all were in the northeast portion of the grid. 

Sooty Shearwater ( Puffinus griseus ) 1 

Sooty/Slenderbill (Unidentified! 1 

Both sightings were in the eastern half of the grid. 

Leach's Petrel ( Oceano d roma leucorhoa ) 139 
Storm Petrel sp. (Unidentified") 21 

Although not usually recorded to species on the daily log 















a..', the black storm petrels noted this cruise were probably Leach's. 
Ler.sj.xy distribution was noticeably different in the north section 
vhere on previous cruises it has not exceeded .032 birds per square 
mile. This survey a density of .113 (N=28) was noted in the north. 

A brief review of regional density suggests that the Leach's 
petrel probaoly moves around a great deal in the winter range. 

Besides the fluctuations noted above, the central area has varied 
from .106 to .199 b/sq.mi. and the south from .153 to .308. Bast- 
west densities have also varied considerably. As noted in previous 
reports, some of this variation may be accounted for by differences 
in observation conditions. 

Six Leach's Petrels were collected in the grid; of four 
males two were recorded as having enlarged gonads, and one of two 
females had slightly enlarged ova. 

Fork-tailed Petrel ( Oceanodroma furcata ) 2 

Both sightings were in the north section. In view of 
previous survey results it does not seem reasonable to assume that 
the apparent population decline is significant. 

-x-rodroma so. (Unidentified) 7 

Of seven sightings, six (two birds each in three sightings) 
were noted in the western half of the grid. Only two were seen 
raasonaoly well, and these were believed to have been White-winged 
Petrels ( P. leucoptera ). but a positive field identification was 
not made. 

Red Pnalarcpe ( Phalaropus fulicarius) 291 + 4 nocturnal 

Red Phalarope were the most abundant species in the grid 
during this cruise. Most were in flocks, but many were aiso recorded 











as single birds.Both males and females were collected. Most haa 
some red feathers of the nuptial plumage present, but none were 
notec. co have significantly enlarged gonads. But the heavy 
fat condition on most specimens as well as the apparently increasing 
flocking tendency suggests that a migratory movement may be under 
way or imminent. 

Density distribution on this cruise was different from that 

recorded last month when the north and south sections were favored. 

This cruise no birds were seen in the north section, about 65% 

were in the central section, and the remainder were in the south. 

East-west distribution was also different from last month when 

the western section was highly favored. This cruise the western 

area still had the most dense population, but the east had fifteen 

".._m„s as many birds as last month. 

These changes when combined with the fact that the population 

has been steadily increasing suggests that, if not migrating, the 

population density is quite static. 

Pomarine Jaeger ( Stercorarius pomarinus) 2 

Jaeger sp. (Unidentified) 1 

The reduction of numbers suggests that the higher numbers 

noted last month were indicative of a migration peak. As in past 

cruises, all sightings were in the eastern portion of the grid. 

Glaucous-winged Gull ( Larus q laucescens ) 4 

Three of the four sightings were in the north section, and 
the other was in the central section. All were immature birds. 

The sharp overall reduction of numbers indicates that this 
species has probably migrated to the north. 

Herring Gull ( Larus a rqentatus ) 119 


The sharp change of distribution since previous cruises is 











moss logically explained by a migratory movement. No Herring Gulls 
re identified in the southern section during this cruise, and a 
s.v rp decline was noted in the central section; An increase was 
noted in the north section. A noticeable decline in the western 
section also suggests that a movement towards the breeding islands 
is occurring. 

Age composition in various sections was again recorded. In 
the north 83% (N=107) of the Herring gulls were adults, while 91% 
(N=19) were adults in the central area. In the eastern half 81% 
(N=98) were adults, and 95% (N=19) were adults in the west. 

Gonad condition on three adult females were slightly advanced 
with the largest ova measuring 3mrn. All had moderate fat and 
moderaxe body molt. The yellowness of the bills on all specimens 
was noticeably brighter than on previous surveys. 

b_ack-legged Kittiwake ( Rissa tridactyla ) 29 

uike the other species of gulls, the Kittiwakes showed a sharp 
decline of numbers. All sightings were in the north section, with 
two thirds being in the eastern half. Adults comprised 91% of the 
birds for which age was determined. In the east 45% (N=18) were 
adults, while in the west 90% (N=10) were adults. 

Rhinoceros Auklet ( Cerorhinca monocerata ) 4 

All sightings were in the northeast portion of the grid. 

Horned Puffin ( Fratercula corniculata) 1 

_ * 

One bird was well observed in the northeast section. 









Grid Mammals 


Changes in mammal populations since previous cruises would 
seem quite significant. In the north section mammals were con¬ 
spicuous by their absence. 'Where on previous cruises we would 
normally see up to thirty Fur Seals (Cal lo r hinus ursinus ) only 
four were identified. Two additional seals were unidentified. No 
other mammals were seen in the north section. 

The central section was heavily populated with mammals. 


V-. 


~_s were represented by one bull Elephant Seal ( M.irounq. 


r.ncustirostris ). an unidentified sea lion, and two unidentified 
Otarics. Whales were numerous and included what was believed to 
have oeen a Baird's Beaked Whale ( Beraraius bairdii ). Twenty- 
r.xne Sperm Whale ( Physter catodon ) and 28 Pilot Whales ( Globi- 
cephala scammonii ) were also identified. All the Sperm Whales 
were travelling in a northward direction. 

t 

Porpoise in the central section were of two identified species. 
Fourteen bottle-nosed Dolphin (Tu rsiops truncatus ) were seen in two 
groups, each time in company with another species( Pilot whale and 
Risso's Dolphin). Five Risso's Dolphin ( Grampus oriseus ) were 
tentatively identified and photographed. In addition to those 
photographed, five unidentified porpoise were seen. 

-he south section also had a good number of mammals. Otarids 


we 


re represented by two unidentified sea lions. Twenty five Piloy 


./hales and :ive Sperm Whales were also seen. Porpoise were numerous, 
but most were unidentified. Those which were well seen included 
Bottle-nosed Dolphin,(3), Risso's Dolphin ( 5 ), 12 Striped Dolphin 
( Lage no rhynhus obliciuidens ) and two Baird's Dolphin ( Delpninus 
ael_disThe latter two species were in the same school, as were 
tn " rlisso ' s and bottle-nosed Dolphin. Of the 53 unidentified por- 
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Non-Grid Survey No>5 


Once asain the non-grid survey includes observations made while proceeding to 
(northern section) and returning from (southern section) the grid area. In 
addition, due to ship troubles which necessitated return to port, an extra day of 
ac_-grid observations was made in the northern section. For the days of March 11, 
12, and 17 observations were carried on for 13 *^- hours over a distance of If 3 linear 
miles. On March 23 sightings were conducted for 11.9 hours over a distance of 66 
linear miles. A total of 25*3 daylight hours of observation was conducted over 
209 linear miles (see map). All non-grid observations are summarized in Table 7• 


Schedule 

time _ distance begin observations _ cease observations 


V“ * 11 

2.6 hrs. 

35 mi- 

1515 Pt. Fermin 

1800 33 0 55 1 ¥ 118 0 51 'W 

Mar - 12 

5-7 hrs. 

50 mi. 

0620 34°38'W 121 ° 03 '¥ 

1200 34 0 57'h T 121° 59’¥ 

Mar. 17 

5*1 hrs. 

58 mi. 

1300 34 ° 09 ‘W 119 ° 23 'W 

1810 34°10 , N 120 °24'¥ 

Mar. 23 

11.9 hrs. 

66 mi. 

0620 31 ° 4 l»N 120 ° 06 'W 

1810 32 ° 44 'h T ll8°5l'W 


Activity in the two non-grid sections appeared to be much the same, with birds 
usually engaged singly in their daily activities. In the northern section, however, 
there was some evidence of flocking activity. Several large flocks of gulls were 
observed off s ;Ore* and they accounted for more than one-half of the northern non¬ 
grid birds logged. Also a few large flocks of alcids and a few small flocks of 
K'ittiwakes were observed a few miles off shore in the Santa Barbara channel. Since 
no flocking activity was noticed in the southern non-grid section, where observations 
were conducted as close to 50 miles near land, birds were apparently grouping only 
in off shore waters. 


-k 


Off shore refers to coastal waters just off shore. 













N. section 


S. section 



Mar. 11, 12, 17 

Mar. 23 

No. birds 

1550 

63 

No. flocks 

17 

0 


Non-Grid Species Accounts 

Albatross 

Black-foot Albatross were foun$ to be common in both non-grid sections, &1» . 

Os fti /net) Jy 

though again they were not /( seen with land in sight, fourteen Black-foots were 
recorded. One ^aysan Albatross was observed as we neared the first leg of the grid# 

Shearwater/Petrels 

Small procellariforms aopeared to be equally abundant in the north and 
south sections of the non-grid area. Fulmars (14) were the most frequently sighted; 
twelve were dark phase and one each being intermediate and light phase birds. In 
the northern section one Palefoot Shearwater and one White-rumped Storm Petrel 
were logged# In the southern section one Sooty/slender-bill was observed# 

Cormorants and Pelicans 

Cormorants (3) and Brown Pelicans (1) were observed only in the northern 
section, but not in the southern section probably due to our distance from land# 

I might note that Cormorants in the harbor areas appear greatly reduced in number 
as compared to the two previous months. 

Black Brant 

One group of eleven Black Brant was observed in the Santa Barbara channel. 

Loons 

One Loon was observed in the northern section six hours before entering the 
grid area. It was flying north about fifty miles from land. 











Five -were 


Jaegers were seen occasionally (9) in both non-grid sections, 
recorded as Pomarine Jaegers, while four were recorded as Jaeger sp. One Pomarine 
J^oge;: was observed one mile off shore in the northern section, 

Red Phalarope 

Red Phalaropes (13) were commonly seen in the southern portion of the non¬ 
grid area. All occurred singly or in pairs. Once again none were sighted in the 
not w.:arn section. 



As in the previous cruises Herring Gulls were infrequently observed near 
land; only close to the grid area were they commonly sighted. On this cruise 
37 were logged (9 adults: 1 immature), 34 in the northern section and 3 in the 
southern section. Herring Gulls in the southern section were greatly reduced 
in numbers from previous cruises, -is far as other kinds of gulfs were concerned, 
great numbers of them (est. 1200), mostly California Gulls (15o positively 


identified), were aggregated close to shore along the Santa Baroara channel, gome 
of •.which, briefly followed the ship* No California Gulls were sighted in the 
southern non-grid section# In the northern section also observed were 11 Western 
Gulls (aaults), 3 Glaucous-winged Sulls (immatures), 1 Ring-billed Gull (immature) 
and 48 Black-legged Kittiwakes (1 adult :3 immature). In the southern section, on 
the other hand. Western Gulls were more commonly sighted (21, 1 adult: 1 immature. 


1 collected), while only one adult Black-legged Kittiwake was seen (collected). 
Contrasting this survey to the one before it. Black-legged Kittiwakes were 
extremely abundant in the prior one (1109 birds) in the same southern area where 
observations were made. In the previous report, I stated that an exceptional 
^a^dlng area was responsible for the large aggregation of birds. -I also ruled 



out migration as a possible reason for their concentrated abundance 
assumption of migration not being a reason for their aggregations. 


. To the 
I must make 


a retraction in view of more recent evidence. Since the Kittiwakes appear to 
nave vacated a former area of high density, migration is prooaDly the most 
suitable explanation for their disappearance; in the prior survey these Diras 
must have been feeding just before migration. In addition to the single Kitti- 
wake sighted in the southern section, one well-observed Sabine's Gull (adult) was 


seen there. 


Alcids 


Alcids were commonly seen in both nonugrid areas, out more so in the northern 
section. Here flocking activity was occurring as alcids (mostly Rhinoceros Auklets) 
were seen mostly on the water in the largest, groups with smaller launches seemingly 
on the move. In the northern section the following were logged: ^lcid so. a3 
Rhinoceros Auklet 1?0, Horned Puffin 8, Xanthus Murrelet 3, and Ancient Kurrelet 1. 
Of the last three only 1 Horned Puffin sighting is reliable as viewing conditions 
were ooor. We were much farther from land in the southern section than we were in 
the northern section and this provides a possible explanation why we saw so few 

the south. Here Rhinoceros Aunlets were the most common 0> — collected) 




vs u» ii ir«o. 


Icid so. and 2 Horned Puffins also being logged. Most of the Rhinoceros 


Auklets in the southern section were observed in laiais. two's. 





Non-Grid Mammals 




Mammals were sighted occasionally in both non-grid sections, usually singly 
or in small groups, but they were not nearly as frequently seen as in the previous 
survey. In the northern section the following kinds were logged: Seals, Sea lions, 
porpoise, and Whales. These kinds with the exception of whales were also seen 
in the southern section. The most eventful sighting of both non-grid sections 
came in the southern part where three Pacific Right Whale Dolphins were well- 
observed. These came up to the ship and rode the wake of the bow for twenty 
mminutes(photographs were taken). The non-grid mammals sighted are summarized 
below. 
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Sea lions 
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Porp. sp. 
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Q. ■ Scct<o r ' Q -\ B »o P E<xsiern V<xc.\$\c GriA 0i rA fc»po lat/ons , f^arch 15.-<3.3 , /967 


BlacK-foot ^ioatross 
Albatross 

Fulmar 

Sooty Shearwater 
Fork-tailoG Petrel 
Leach 1 s Storm petrel 
Red Phalarope 
Poia&rine Jaeger 
Glaucous-winged Gull 
Herring Gull 
Black-legged Kittiwake 
Rhinoceros Auklet 
Horned Puffin 


♦ jt ucr t y > 

i4 


Bird so. 

Shearwater/ Petrel 
S o o ty/Slende rbi11 
^uerodroma so* 
Suorm petrel so. 


NO 


/WORTH 

<■'>0 tff iVri(f ■/• af buds in 


l3pr: ftrtul 


9 100 


4 


68.8 


20.2 


75.0 
90.0 
29 100 


100 


1 100 


v* vb 


£®r sp 


Gull sp. 
Alcia so. 


Totals: 


236 


Total ailes 


* The touul for Black-footed Albatross 


34 


247 


Norfh S«ttton 


14.0 


11.9 


.8 


12.3 


.4 


3.8 


B <4 \ per 

l Inf*. T>> , | <s. I Mo 


c £ A/rRA L S£ <1 T'/oa/ 


034 


018 


.002 


.008 

.113 


.002 


.008 

.008 


.002 


.072 


99.9 1 .593 


11 


% 


22.9 


0 i 

I 

63 45.3 

,96 67.4 
0 

1 : 25.0 
12 ! 10.0 


2 28.6 


0 


295 


does nop agree with the total nuAber; seen due to 


an 


.cwance for 5 birds following the shi 


316 


B/S^- rru. 


21.4 


100.0 


.199 


66.7 1 1.242 


.002 


.019 


1.497 


Sol/th 
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N<> 

A u 

To 

»T> r . 

4 

i 

8.3 

2.4 

.004 

1 

34 

.6 

.001 

0 




0 




48 

>.5 

28.6 

.176 

95 

32.6 

C' £ 

50.5 

.696 


4 100 


2.4 .008 
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1 ! 100 


1 .2 


11 52.4 6.5 


100 


6 .002 
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100.0 .935 
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Table 4: Cruise Data Summary, Eastern pacific Cruise 5*11-23 March, 1967 * 


TV r £5 

11 

12 

13 

14 

17 

18 

19 

20 

21 

22 


No. hours 
diurnal watch 

2.8 

12.0 

11.9 

11.5 

5.2 

11.9 

12.0 

12.0 

12.0 

12.0 

11 

No. diurnal 
miles 

35 

97 

97 

112 

58 

121 

110 

130 

99 

119 

66 

No, birds 

1060 135 

52 

105 

386 

24 

199 

155 

22 

61 

63 

birds/lin. mi. 

,30.2 

1.38 

•5^ 

.94 

6.65 

.20 

1.81 

1.19 


61 

.16 


^Pertains to diurnal Only 


Table 5: Summary of nocturnal observations. Eastern Grid Cruise 4 


Date 

12 

13 

14 

18 

19 

20 

21 

Hours of 

Ob servation 

2.5 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 


31acl—foot 

.Ifoatross 1 


2 


Gull sp. 
Bird sp. 


3 

12 12 


1 





Table 6: Diurnal 

Density of Spe 

cies Groups 

in Eastern Grid 

Soecies group 

No.Birds 

Birds/lin. 

mile 

Biras/sq. 
mile 

albatross 

49 

.059 

.015 

Shearwater/petrel 

21 

.025 

.013 

Storm Petrels 

162 

.196 

.196 

Phalaropes 

291 

.352 

.704 

Jaegers 

3 

.003 

.002 

large Gulls 

124 

.150 

.075 

v ul.V/cUiG S 

29 

.035 

.013 

A • rt 

alcaas 

14 

.017 

.034 

Miscellaneous 

4 

.005 

.003 

TOTALS 

697 

.841 

1.055 


12-22 Mar. 1967 

Percent of total 
birds 

7.0 

3.0 

23.2 

41.3 

.4 

17.3 
4.2 
2.0 

.6 


100.0 








I 7 : ^ uvvv ^ o^\r\<l e>\ose\\)c^ ^ v ! j , 

£-Ac Mo-bj 1 ^ 6 / 
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• 

SPECIES 

cun Pe,dro *i “0 Po 
Pov 7 Huc^c»>if ro 

% o-Ctef .! 

no >$e<rr) Jo\Vi< 

ir\t " fK" 0 .nd 

Point ’ 0 " . 

b 1 v a 5 p<?r 
linear rr\ 1 1 c 

POint 

no. seen 

“O" To Gan 

C>fo 0 t 1 
' 1 r ' i '. r » 

Pe J >r 0 

birds per 

Wntfav' ynMe 


Black-foot Albatross 

12 

.8 

.0 79 

2 

3.4 

O 

C^\ 

O 

• 

| 

Lay sail Albatross 

1 

.06 

.007 





N ^ V* 

14 

.9 

.092 

5 

7.9 

.076 

I '."'—.e-foot Shearwater 

1 

.06 

.007 





White-rumped St. Pet* 

1 

.06 

.007 





Sooty/Slender-bill 




1 

1.6 

.015 


Loon sp. 

1 

.06 

.007 





Black Brant 

11 

.7 

.072 




. 

■ 

Brown pelican j 

1 

.06 

.007 





♦ 

Cormorant 

3 

.2 

.020 





Pomarine Jaeger 

1 

.06 

.007 

4 

6.3 

.061 


Jaeger sp. 

4 

.3 

.026 





Gull sp. 

.>30 

60.0 

6.115 

* 




Herring Gull 

34 

2.2 

.224 

3 

4.8 

.045 


Glaucous-winged Gull 

3 

.2 

.020 





California Gull 

156 

10.0 

1.027 





Western Gull 

11 

.7 

.072 

21 

33.3 

.318 


Ring-billed Gull 

1 

.06 

.007 





Black-legged Kittiwake 

48 

3.1 

.3^6 

1 

1.6 

.015 


Sabine Gull 




1 

1.6 

.015 


Ancient Murr©let 

1 

.06 

.007 





Rhinoceros Auklet 

; 1?0 

11.0 

1.119 

9 

14.3 

.136 


'Hantdus Murreiet 

3 

.2 

.020 




|Horned Puffin 

8 

.5 

.053 

2 

3.2 

.030 


Alcid sp. 

131 

8.5 

.863 

1 

1.6 

.015 

Bed Phalarope 




13 

20.3 

.197 

Eira sp. 

4 

• 3 

.026 




Total 

1550 

100.1 


63 

100.0 
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Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset 


_ 




Miles travelled from sunset to 2400 hours = ^ 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 


1. 

2 . 

3- 




■ i 


V\OQk ) 


7 >& V 


Wu 


jr? 

ifj 



£ h i C 


~ c / f -SL 


-// 


yv 


V r d 

w3/y 
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Date /5 AMfU' 


Shi p S/f, , , ('__) Cruise No. /i 7-1 /- y 


Organization Z,' ■. . 


Recorde r . [ . 


Sunrise; 

Time J 

Position: 

Lat./ S 

/./, Long. 

Sunset: 

Time / 

Position: 

Lat. -3 y 

, Long. 1 -• i 












jltv 


1- 


ft 




Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2^00 hours 



-S2- 

= 5" ^ 


TIME OF FIX TYPE OF FIX 


1. ) 

2 . / 6" j S rrt * 


LATITUDE LONGITUDE 


/ $■ 6> ^ 


3. 

4. 

5. 


Hourly Positions: 
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Cat M 7 shi p ^MluEkJL ^M7l / ) 

Organization 


Cruise No. 


Recorder 


lunrise; Time 0- t 


Position: Lat. 1 v f V/, Long. f /' 




/ r ' 


Suns et: Tim e / ( f/ / 


£? I 

Position: Lat. 1 7 / y V , Long. / "• ■ 


Miles travelled from 0000 hours to sunrise 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 


./■/ X 


TIME OF FIX 


TYPE OF FIX 


Ob f-v 


b / n f 


$ r/t / 4 


LATITUDE 


0° 


0 */ / U // 


LONGITUDE 


<■5- V s7 


X. ~ o%0) 


5 . 

Hourly Positions: 
Time Latitude 


Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 

>/ c // A 


' 1 V 3 

70 

xtZ 

CY 

0200 

laL / / /- 

/ Ji 5,'*' 2 .V 

33 / :> 
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<?- 7 L - 1 


0300 

,/ A ' 

/ Z *j ' / ^ 
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so 

X 7 D 


0400 


S7.-S 

3 /7 

73 
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■J 9 4 / V 
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V c- 

J V / 


%— 

0600 

.x ; ■' r " v 

j d 1 > 7 ■ > iV 

- -? ! 
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r" 
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... 

/ =5 i/e // ‘ u 9 

Of / L 
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. 1 / 6 
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/ ? 

? / < 
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/? 3 - 

.. 76 <2 

—7-^ 
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y 
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if 
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/7. "i -i‘/ /£' 
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f' 
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/ 
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7 
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/ 

1 7 

3 Z d 

X 
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—f, 
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/ 
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Date / ?, M A W. 7 //. / Shi p tyM*fttf Cruise No. 

/ 

Organization \ 1 1 S P _ Recorder_ 


Sunrise; Time_ Position: Lat.__ ? Long. 

Sunset: Time_Position: Lat.___, Long. 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset = , // 


Miles travelled from sunset to 2400 hours = f 

Jr. i .. 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3- 

4 . 

5. 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 




r • - - • ■ ■ . 

1- 


0200 







0300 







0400 







0500 







0600 







0700 







0800 
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1000 







1100 
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y >\7 //iJL 
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1200 

' 
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u-.-- ,. ^ . . —... ■ ».. 

1600 

//AS 
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77 

7 k 3 ?" 
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/ J 

1700 

J 

/ X/f // Mz 1 
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3 /j 

73 

1800 
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3 / 6' 

Of 

/ 

1900 
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/■jl d i a w 
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.2 A 

3/3 


2000 

<y v /7 A' 

/2 d i/l w 
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*2 3 / 

3 7 V. 

Of 

2100 

UA // /U 
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>7 

3 /V 

/7 ' 

2200 


L‘ 7 f / / v 

'2 2 V' 
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S / 3 

V 

2300 

(P 7/3 

ix 3 1 / vu 

*■> / /v 

■5 J S 
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/ / 

—- 
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—gr- 
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2400 

1 

Jl/%/ US 

3 / A 

/ 7 
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Pat e ZlMAffCff 

Organizat io n Pos^;? 


Shi p^/>/ ; //£■/7 j &# ; ^ Cruise No,_ 

_ Recorder__ 

Sunrise: Tim e Q 6/ if Position: I,at 03 Long. Ai ! ' } f 7 oO 

Sunset: Time_ Position: Lat._, Long._ 

Miles travelled from 0000 hours to sunrise = A > 

Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 



f . 

— L t ■ 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 


1. 


/ ? 


4 / I 


0 Vi 


r? d /(/ V io.^ 0 / Vw 


2 . 

3- 

4. 

5 . ' KAA 


Hourly Positions: . , 



Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 


H/ 

J/2 

i—— •• t-- 1 " ■ 

/ b 

J 2 y" 

y 

0200 

12 'ISA' 

/ V 1 -' 4.6 j v 


s t" 

. J 

fj 5 


0300 

if 'U- 3 A -" 

77 XU , 1 . 


'±.£ 

< // 

JS 

0400 

AR Jt A '' 

/1 .( 3'ifc/ 



3 / Z 

/z 

0500 

A?* 0«V ! " 

} rJ / 0 1/ </ f CO 


1 sr 

"7 / /) 

'O 

0600 

7 7 ■' h o' a/ 

/-> / J if '4^ 

7 vo 

/c 

• 

1/0 

7 

0700 

: 2 ■ ■: - v 

OL'tO 

. 5* v 4" 

/ C 

t J f (X 


0300 

.'T 11 lill 

/ 1 ^ - ■■ w 

3 7' 




0900 


’ ■ 3- S ^ 

7i c. <r 

t * 

3» O 

V 

1000 

AO - 3 ? t' 

1 WX Uy 
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1100 
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/12- nVw 
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! 
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3 
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«T 
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? 
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y^ 
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Y7 
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1700 

3 1 '■ A v 
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/ 

1&00 

fV 
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3 v /■ 
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) .■>> 
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33 -1(24/ 

1 ■ p • 0 >/ 
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y 
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//i/y' v 3 

35'i' 

.y y- 

li'-C 


2200 

5 < / ' 
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W 3" 

/ X- 
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< j / > /V 
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—JT- - 



2400 
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/X /' X. 5 « 
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Cruise No. / 7 7 ~L 7 - V 



shi p ( /*$ 77i ) 


Organizat io n p.QAS.P* 


Recorder 


Sunrise; 

Time 

0. (l 7 CL 

Position: 

Lat. /, 

Long. 

/ /} / #3 / J 

/ rs< is h*- l* 

Sunset: 

Time 

IXM 

Posit ion: 

Lat. 1 iW'V, 

Long. 

/ay° Y4 









Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 2400 hours = 


IXL 

n o 

SS~ 




TIME OF FIX TYPE OF FIX 

I 7 S 7 77/\i 

Sov L/ vt, i 4 L.A-* / ' 


LATITUDE LONGITUDE 


s 2 * 








3 . 

4 . 

5 . 


Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 

3 tf b A ' 

/A 7 n, <V 


/ 0 - 

~ ~ V 


0200 

3 5 / d A 

//- V '/A 

? V D 

/ XL 

32 V 

& 

0300 

? 9 ) S A 

/ 74 c A. HS 

3 /jr' 

/ 3 k 

3 XL 


0400 

? 3 /■> A 

J s M /H 

37 V 

/V 

ZXL 

/<C 

0500 


/ h/. iJiv 

-Z 6 !) 

/<y 



0600 

lr.c: -v 


2 

.r 

R ; 

W 

0700 

3 a fv v 

/ 1 /, :? Hi 

P P7/ 


4 ; 

C V 

0800 

3 3 v n a/ 

/ 2) , - - - ■ 

2 



■ 

4 > 

0900 

3 X. 5 5 /V" 

/XL XXu> 

/ 4 yjp 4 

/~i 

■ 2 X 7/1 

V 

1000 


LLk i 2 JiL 

/■? / /? 5 

3 

CL A A A 1 


1100 


/Xu- V3iV 

A 1/7 s 

—— 

CIAU AX 

^— 

1200 

p- 3 V/V 

/i6 YL yXL 

A /)? S 

--- 

L-A / A/ 

-— 

1300 

3 7- ’ 

/AS H i,H/ 

A ) ft s 


C A i A/ 

•- 

1400 

7 ^ 3 

/ 2 - $ 5 ij/ 

... A 1 f< A 

— 

L' A 771 

-- 

1500 

\ 7 d l 5 'JY' 

/ 2.V -JL / Al/ 

% 9 xy 


3 

3 

1600 




V 



1700 

.3 I - .? y 4 / 

/ ,7 r - - 

4 ) Dr 

{0 

3.7 


1800 

1 £ - .7 v a- 

/ 2 <-j - cO 

-i > r 

t 0 

3 ,7 

r*' 

1900 

j V v .3 4 A 

1 2«/-11 ^ 

<3 >r 

Lo 


7 * 

2000 

3 7-3 1 /!/ 

/2 7 - 3 Lfl^ 

-J 7 J~ 

/ h 

j 7 /J 

p 

2100 

3 2 - 

/ a, v - / i v 

AL~? O 

/ & 

J 7 0 

/ 

2200 

3 7 -- jlV 

/ X *A 

Xl 0 

/O 


/ 

2300 

3 2- 3^ 

/ 2 3 ~ «/~b Uj 

x/o 

1 ° 


/ 

2400 

3 ] 3 - - 3 ! ^ 

/U 3 - 3£ A 7 

X 7 & 

/0 

xnv 



/WU P 7 
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Ship MMMiULWLJ&£nJ) 


Cruise No, / 7 7 - L 1 



Organization 


Recorder 


Sunrise; 
Sunset: 


Tim e f 
Tim e / ) 7 


Position: 
Posit ion: 


Lat .5__/ Long.__h£i£_ ' 1 

Lat. o’ ' , Long. ! 1 0 £ ■' /) 


Miles travelled, from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 2^00 hours = 


TIME OP FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 


1. 


\ t A r 


f / 


f/ 


2 . 


I 0. / ' 


1 UJ 


3. 

4. 

5. 


Hourly Positions: 




























































































Date MJMMLL7 Shi p fflffijFfaATJb/t ( p/i&'/y ) Cruise No. / 7 7 ?— 


Organization 


Recorder 


Sunrise: Tim e Q ■, Up 


Position: Lat. 


Sunset: Time 




Position: Lat. 


Long. / 


h Long. 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


/ 


Miles travelled from sunset to 2^00 hours = U S" 


“ L tr-T$ O < Z^ y \ 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 


/2.0 0 l, r Li»i6 

oJU o£Luj "D,^- 


| flay*. Oj 


<JO 


<-~}Scrvbi4- 


3. 


5. 


Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 

n^//> 

/ 7 - 2 f i'/X .' 1 

■?4 r' 

/ f 

I - YET 


0200 

i/* 3 & AS 

7 A 3 " ^ fe 


/ 9 - 

3 j 4" 


0300 

< /S •>- . /<- 

IXS)UVS 

'tx r 

A/S 

? 7 - /: 

(A 

o4oo 

js !* -&*./ 

/ x ’7 

3 X 77 

/y , 

3 / ^ 

V .. 

0500 

.. / : 7 

/ > ; // } £< > 

; :xo 

i < / 

/ ) 

_ 

0^00 

? / ■ :: 7 a/ 

/ »;? n 





0700 

r f 0 V' a 7 

/ 0 ' ■ £■ 7 (0 

- / '0 

//.. 



OoOO 

V :.,3 r // 

) 0 M /fuJ 





0900 

? / 4 ?^ 4 ^ 

,■ >■/ AC ny 

\r* 

// 


. ... . 

1000 

3 / #./ /V 

jxh :u H y 

3 d 




1100 

i / 9 tlM 

jAA' f 7 ^ 

f -4 A/f?S 




1200 

slAshr 

/Ai' // ^ 

if At ft $ 

r"-~' 

/ * /. i U 


1300 

5 / y */n 

J AiZ vS 

ArA/fts 

_ 

'XSd 

'1 

Loo 

7 / ' 

n. y/f 

htA UZS 

-— 

;l -j 

>/.. 

1500 

5 / yLL 

/ !•,' 2 .V 

SiA" 

/ £ 


y 

Loo 

7/ 

1 y S k . > ... , 

3/S 

id 

... L /X 7 

3 

1700 

7,1 y * a/ 

.. 

^ L. 

\ 


42 > 0 


1800 

j- ■' V ; 

. S I/O . . 


V 

0 

a 

1900 

3/0 ^ '-V 

| Z 7 - ! 2' w 

7 vr 

'• # 

3 7 0 

^34 

2000 

337 'V 

/ " . ; : : 

3 v 

irv 1 

4 V. . ./ /j. 

4 . 

2100 

7 /- 

/ d ^ 

(2^-xrvt 

-—* 



2200 

.37 ~ 

/ - J - 6 2. 1 / 

C * L *1 

— 

r}fr-£-<n — 


23 00 
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4 i& ^{T 

C-AS 1 - *1 

— 

(L&'Cr+i 


2400 

3/3 - S b \Z 

/>fc A <7 ^ 
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<A 2 20 Ajc_ 
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Date *}X 

MMa/ 

Ship WMMbATf.R (/%&-/-) 7 

Cruise No, / 

Organization 

Recorder 






Sunrise: 

Time 

Position: Lat. 

a/. Long. 

Sunset: 

Time 

Position: Lat, 

, Long. 






V 


Miles travelled from 0000 hours to sunrise - 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 2^00 hours = 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


L 




LONGITUDE 




Hourly Positions: 
Time Latitude 


Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 

20 c ‘T/>h / 



3 

/ 1^1 //& 


0200 

0 1 

0>’| 

v! 

\ 

yJLv U ~3 u 

3 / / > 

3 

i Ls* . s . ' ^3 

- 

0300 

in'fCM' 



e 2— 

/ 7,/-! Z /: f 


0400 

jtiTSV*S 

/ '2. 3* 3L v' /£< 



V 7 1' 

'6L 

0500 

3 O *■' * 

'/ ->7 ^3 07 

yh n 


/ r 


0600 


H 3 ! 

.0 0 1 . 




0700 

Jj .O MJ 

3 y- / 



J 0 


0800 

w -t' ; 

i 3 if-* 0 7 w 


f 

y/ 


0900 

J C 5 ' i 

3 i f 

. It 5, 

S' 

3/ 5 " 


1000 

X t: 

3 ;yj l 

^ / V 


3/ /' 


1100 

3 L hi 

. . .. .. 

J y -> . 


^ y h 


1200 

3/ •: 1~ 

/l l J4 >\J 

31 V 

/1 

ly 3 

O- 

1300 

•> . *- 

J%'\ 

1/ 7 

// 


- 

i4oo 

'Zf ‘ft 

/V- 1. 1 i'' 

^ /‘j 

// 

. •:.< , ' 

— X - 

1500 

\£> b'l 

/ > . ^ <y V' 

> / V" 

// 

y / / 

3 

1600 

1 ( V 2 - 

/1- 7- * 7 

3 J *> 

/> 

3 3 

H 

1700 

i a h 7 - 

/%?' IP 

\ / £ 

/i— 

3 xy? 


1800 

5 ± > > 

/ 2 J— i U 

< ! S 

/ 7~ 

3 17 

A 

1900 

3n 3 3 

/l ) / V- 

f/Z 

J X — 

.3 >- & 


2000 

J- <f i © 

/ 2 / '/ 


7 2- 

3 3 ^^ 

~v 

2100 

"31 

IX / 3 >/ 


/>-. 

3 >~y. 

yy 

2200 

3/ 74 

/2- / * 3 -/.* 

?y- v " 


3^ 


2300 

I 7 3 v/ 

/'?-/ y <S- 

3 PI' 



W ...: 

240©- 

?/■ 3'V 

/ l / 

f »6 
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%ij£C 


/ X£ 
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Date 0, 




Organization 


shi p &£4f?h trtt? (Min) 

Recorder 


Cruise No. J? 7-/^ 7^ *y 


Sunrise: 

Time 

n ( r> I 

L,' 1/ ( 

Position: 

Lat * 9 

Long. 

Sunset: 

Time 

l '}> a M 

Position: 

*\ 

>• 

r> 

1 

9 

-P 

& 

Ct , 

Long. . • > ^ 








Miles travelled from 0000 hours to sunrise = 


7 


Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2h00 hours 


/ 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 


5. 

Hourly Positions: 
Time Latitude 


Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 

~TFTTk~ 

A? 

1,1 " ■ -- 

8 ? * .6 

/H 

3/A 

—77 - 

0200 

IPTvP 

/7-Z A/» 


A/ . 

1/ f 

A, 

0300 

\ <■ * 07 V 

334 / 

? C 33^ 

/y 

2 / > 


C 400 


rx<f %l u 

.. 30 A. 

yA 

? / 7 

‘7 

0500 

‘ /• 1'. 7 


,7 0 : - 

A 

1 ., 1 ; 
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\l° V/' V 


V 

0 £ O 

.. / n . 1 


# / 

0700 

) / '3 A yy 




„ . Ca ' 

..... sT" . ... 

0800 

"• • ■/ 

) 

7 / r" 

1 y 

1 r j' 

6 / 

0900 

? x. rex 

/If JiL h 

T/ 3" 

J y 

7 A 

.v- 

1000 

3 7> A/ 

//‘f l/"H 

3/ A 

/ s 
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A 

1100 

i'X J X/P 

■ // V j'« 

3/ A 

y v 

*3 :z ^' 


1200 

> 2 -r\y 

// 7 1.6 

3/ # 

y 2 -, 

3?>o 

A" ■ 

1300 

\ 21 Z //Cl 

/ / 2 // »< - 

1/ .*>' 

. / 2 . 

3 / y 

> 
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/ /^y / ^ k 

3/ a 

/ 3 

A A' 

7 

1500 

3J~ r?A ' 

/A ri HS 
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70 
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> 
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> .... 

1700 
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( ft / 



c 
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| 

.. . 
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i 


~w 

2000 
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.A 

. 
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2100 
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'W 

// 

A/ 

4 
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>3 
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l 
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/> 
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OBSERVERS: 


TIME SPECIES 


SMITHSONIAN INSTITUTION 
DIVISION OF BIRDS 
AT SEA DAILY LOG - E 


SPECIMEN 
or 

DIR. BAND NO. REMARKS 


Date /I NauLffl7 

Pg.# I 
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17 
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MU 
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II 
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Li w . 5 0 
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